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Background
Commercial micropropagation of teak (Tectona grand-
isL.f.) has been achieved for a number of years in coun-
tries such as Thailand, India and Malaysia. This has led
to the availability of elite genotypes for large scale plan-
tation production. Teak has been shown to develop
arbuscular mycorrhizal (AM) fungal associations [1],
and this has been attributed to increasing productivity
[2]. It is likely that the establishment of mycorrhiza,
through the introduction of Glomusspecies, on the roots
of micropropagated plantlets will improve the productiv-
ity of selected clones. Established hyphal networks can
speed up plant colonization [3] and in the long term
may also increase carbon storage through glomalin pro-
duction [4].Our research is pursuing the development of
a mycorrhization protocol for micropropagated teak at
the acclimatization stage.
Methods
Shoots of two clones of teak were multiplied on media
containing Murashige and Skoog [5] nutrients and
organics, 30 gL
-1 sucrose, 0.5 µM benzyl amino purine,
0.5 µM kinetin, 2.5 gL
-1 agar, 2.5 gL
-1 g e l i t r ea n dap H
of 5.8. Individual shoots were subsequently exposed to a
medium containing ¼ strength M&S macronutrients,
full strength M&S micronutrients, 60 mM sucrose, 2.5
gL
-1 of agar and 2.5 gL
-1 of gelrite [6], and a range of
indole butyric acid (IBA) concentrations (0-160 µM) for
varying lengths of time (4-28 days) to produce roots in
vitro.Rooted plantlets were transferred to three pas-
teurised soil types (1sand:1perlite;1sand:1peat;and
1sand:1perlite:1peat) under the following conditions:
they were maintained under mist (covered 75-95%
humidity) for 5 weeks followed by hardening through
gradual reduction in humidity (50-65 %) on greenhouse
benches for a further 5 weeks. Plant survival, height and
root area were measured.
Two clones of T.grandiswere exposed to different
inoculum sources and various inoculation techniques
during the acclimatization period. Unprocessed com-
mercial AM inoculum 100 g kg
-1 from a legume/grass
pot culture (chopped mycorrhizal roots and soil) or pro-
cessed commercial AM inoculum 10 g kg
-1 were both
mixed with pasteurised inert soil (1sand:1perlite) and
watered to field capacity with ½ strength sorghum nutri-
e n ts o l u t i o n[ 7 ] .W h e nt h ep r o c e s s e di n o c u l u mw a s
used, roots were also dipped into the inoculum powder
before being planted. All plants were acclimatised under
high humidity as above and periodically fertilized with ½
strength sorghum nutrient solution. Plantlet height, root
area and mycorrhizal development were assessed at
10 and 20 weeks and means compared using analysis of
variance and Tukey’s multiple range test.
Results and discussion
Optimum root production, (8.6 ± 0.7 roots per shoot)
and tallest plants were obtained from shoots exposed to
80 µM IBA for 8 days. However, shoots from higher
IBA (160 µM) concentrations had lower survival rates
but there was no effect on the growth of the plantlets
that survived. Soil type used for acclimatisation did not
affect plant height and root area measurements. This
allowed the acclimatisation to be conducted in a soil
type that is considered most appropriate for mycorrhiza-
tion development [7].
At 10 weeks, 100% of inoculated plantlets had sur-
vived. Mycorrhizal inoculation using unprocessed AM
commercial inoculum increased root area (609.9 ± 46.2
mm
2; Fig 1 A & B), a similar result to that of [8] for
micropropagated grapes. This was achieved, however,
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errors.
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Page 2 of 3for one clone only. Teak root infection was also
achieved using the high concentration of the unpro-
cessed AM commercial inoculum 20 weeks after inocu-
lation. Control plants were not infected. A preliminary
comparison of the inocula used showed that early evi-
dence of mycorrhization can also be achieved using soil
pot culture (Figure 2) which agrees with [3].
Conclusions
T. grandiscan be inoculated and exvitromycorrhization
achieved during the acclimatization phase of micropro-
pagation. The time required for the mycorrhization
appears to be dependent upon inoculum source, and
perhaps other factors that are currently being investi-
gated such as inoculum concentration and substrate
phosphorus contents. In addition, early results indicate
that successful mycorrhization may vary between host
genotypes.
The availability of clonal, mycorrhizal teak may lead to
greater plantation sustainability through more appropri-
ate fertilizer regimes and greater carbon storage.
Author details
1School of natural Sciences, Edith Cowan University, 270 Joondalup Drive,
Joondalup, 6027 , Western Australia.
2School of natural Sciences, Edith
Cowan University, 270 Joondalup Drive, Joondalup, Western Australia.
3Mycorrhizal Applications International (Australia) Pty Ltd. PO Box 1046.
Bunbury, 6231, Western Australia.
Published: 13 September 2011
References
1. Dhar PP, Mridha MAU: Biodiversity of arbuscular mycorrhizal fungi in
different trees of madhupur forest, Bangladesh. J For Res 2006,
17(3):201-205.
2. Rajan SK, Reddy BJD, Bagyaraj DJ: Screening of arbuscular mycorrhizal
fungi for their symbiotic efficiency with Tectona grandis. Forest Ecol
Manag 2000, 126:91-95.
3. Smith SE, Read DJ: Mycorrhizal symbiosis. Burlington: Elsevier; 2008.
4. Garcia MO, Ovasapyan T, Greas M, Treseder KK: Mycorrhizal dynamics
under elevated CO2and nitrogen fertilization in a warm temperate
forest. Plant Soil 2008, 303:301-310.
5. Murashige T, Skoog F: A revised medium for rapid growth and bioassays
with tobacco tissue cultures. Physiol Plantarum 1962, 15:473-497.
6. Bennett IJ, McDavid DAJ, McComb JA: The influence of ammonium
nitrate, pH and indole butyric acid on root induction and survival in soil
of micropropagated Eucalyptusglobulus. Biol Plantarum 2003/4, 47:355-360.
7. Brundrett M, Bougher N, Dell B, Grove T, Malajczuk N: Working with
mycorrhizas in forestry and agriculture. Canberra: Australian Centre for
International Agricultural Research; 1996.
8. Krishna H, Singh SK, Sharma RR, Khawale RN, Grover M, Patel VB:
Biochemical changes in micropropagated grape (Vitis vinifera L. plantlets
due to arbuscular-mycorrhizal fungi (AMF) inoculation during ex vitro
acclimatization. Sci Hortic 2005, 106(4):554-567.
doi:10.1186/1753-6561-5-S7-P149
Cite this article as: Ramírez Caro et al.: Establishment of
endomycorrhizal fungi on micropropagated teak (Tectona grandis L.f.).
BMC Proceedings 2011 5(Suppl 7):P149.
Figure 2 Glomoid mycorrhiza in a cleared teak root and stained with trypan blue, (X400) scale bar = 0.01 mm
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